The actin cytoskeleton plays an important role in many cellular processes, including cell mortality, mitosis, cytokinesis, intracellular transport, endocytosis and secretion but also is involved in gene transcription. The dynamics of the actin cytoskeleton is controlled by different classes of actin-binding proteins (ABPs) which regulate the polymerization of actin filaments. In this report we used siRNA against cofilin-1 (nonmuscle) to demonstrate the effect of cofilin on the nuclear and cytoplasmic actin pools in CHO AA8 cells after exposition to various concentrations of doxorubicin. The immunofluorescence studies showed doxorubicin dose dependent tendency to formation the multinucleated giant cells, but also the increase of fluorescence intensity of cofilin in nuclei of untransfected cells. Induction of cell death with doxorubicin treatment in untransfected cells revealed both mitotic catastrophe (in both lower and higher doxorubicin doses) and apoptosis (mostly in higher doxorubicin doses), whereas among cofilin-1 down-regulated cells we observed only mitotic catastrophe. The results suggest that cofilin has apoptosis-inducing ability and that mitotic catastrophe is independent from F-actin content in cell nucleus. In this point of view we conclude that different mechanisms of chromatin reorganization are involved in these two processes. Moreover, we suppose that apoptosis and mitotic catastrophe are independent from each other.
Introduction
Actin as the major component of the cytoskeleton in eukaryotic cells is involved in cell locomotion, changes in cell shape, membrane ruffling and formation of lamellipodia [1] [2] [3] . We believe, that the dynamic structure and function of actin filaments can be drug targeting agents in cells. Moreover, actin plays a crucial role in many processes e.g. cell death, cancer transformation and cell motility [4] [5] [6] [7] [8] . The link between actin and cell death might offer opportunities for therapeutic intervention in the future, such as the treatment of cancer and other disorders. Understanding the molecular control of cell death but also signaling to the actin cytoskeleton, involved in apoptosis and other kinds of cell death, will undoubtedly yield a new generation of drug targets in the future. We think that the actin system may be regarded as an additional pathway involved in the process of cell death and can be promising target for development of new chemotherapies. Our previous observations in different cell lines treated with various cytostatic drugs, including doxorubicin [9] [10] [11] , prompted us to analyze the expression of cofilin and its correlation with actin cytoskeleton reorganization in doxorubicin-induced modes of cell death (apoptosis and mitotic catastrophe) in CHOAA8 cell line.
The presence of actin in the cell nucleus is also one of the main areas of our studies. In our previous reports, we showed F-actin in the nuclei of various cell lines treated with different cytostatics including doxorubicine [9] [10] [11] . For a long time the nuclear existence of actin has been questioned. It also has been suggested that nuclear actin is predominately composed of Gactin [12] . However, some papers showed occurrence of F-actin in the nuclei [13] [14] [15] .
The cytoplasmic actin is well documented, but there are data showing that actin is translocated into nucleus by cofilin [16] [17] [18] [19] . Abe et al. showed that cofilin contains a classical bipartite SV40-type nuclear localization sequence (NSL) [18] .
However, it is still unclear whether cofilin mediate active transport of actin to nucleus under physiological conditions [20] . Cofilin, a ubiquitous actin-binding protein (ABP) plays a role in regulation of the actin dynamics by promoting the depolymerization of actin filaments [21] [22] . In spite of that, further studies are essential to understand the biological function of cofilin in nuclear actin regulation, particularly in the circumstances of active death of cell. There are studies showing that cells with unrepaired DNA damages are eliminated by different types of cell death [23] [24] [25] [26] [27] . Our data showed that cells can be destroyed not only by apoptosis but also by other mode of cell death -the mitotic cell death (MCD). In our previous studies we have found that CHO AA8 cells treated with doxorubicin died mostly by cell response known as mitotic catastrophe [28] [29] [30] . There are some reports on evaluation of mitotic catastrophe [26, [31] [32] [33] . Presently, mitotic catastrophe is described as a closing stage of abnormal mitosis with giant multimicronucleated cells [26] [27] [34] [35] [36] [37] [38] .
Continuing our studies, here we wanted to provide further evidence for the relation between expression of cofilin and organization of actin in the context of its potential involvement in death processes, apoptosis and mitotic catastrophe, induced in CHOAA8 cell line with different doses of doxorubicin. To elucidate the role of cofilin in F-actin dynamics we used siRNA method to knock-down cofilin expression.
Materials and methods
Cell culture and treatment. The Chinese hamster ovary cell line, kindly provided by Prof. M. Z. Zdzienicka (Department of Molecular Cell Genetics, Nicolaus Copernicus University in Toruñ, Collegium Medicum in Bydgoszcz, Poland), was cultured in minimum essential medium eagle (MEM; Sigma Aldrich) supplemented with 10% fetal bovine serum (Gibco) and 50 µg/ml gentamycin in 5% CO 2 at 37°C. For induction of cell death, CHO AA8 cells were treated with different doxorubicin concentrations: 0.5 µM, 1 µM and 2.5 µM for 24 h. After this time period, the medium containing indicated doxorubicin concentrations was replaced with drugfree medium. The cells were cultured for another 48h period in fresh medium. In the siRNA Cfl1 treated cells, doxorubicin were added 24 h after transfection. Control cells were grown in the same conditions without doxorubicin addition. siRNA transfection. 1 × 10 5 cells were plated onto a 6-well plate in 2 ml of medium without antibiotics and allowed to attach for 24 h. siRNA (corresponding to sequence: 5'-CAG AAG AAG TGA AGA AAC GCA-3') obtained by Qiagen were transfected using the X-tremeGENE siRNA Transfection Reagent (Roche) according to the manufacturer's instructions. To determine the efficiency of siRNA Cfl1 transfection, CHO AA8 cells were transfected with varied ratios transfection reagent (µl) to siRNA (µg) (20:4.5:1, and 2:0.4) for 0, 24, 48, and 72 h, respectively. After treatment for the indicated time period, cells were collected for further investigation. The authors found that 72 h transfection with 20:4 ratio of tansfection reagent to siRNA was sufficient to inhibit cofilin expression. Briefly, 20 μl X-tremeGENE siRNA Transfection Reagent was diluted in 80 μl serum free (SF) medium without antibiotics and subsequently, a mixture of 13.48 μl of siRNA and 100 μl of SF medium without antibiotics was added and incubated for 20 min. The mixture was added dropwise to each well containing 1100 μl medium without antibiotics, mixed gently, and then 700 μl medium without antibiotics was added. The final concentration of siRNA in each well of 6-well plate was 130 nM. To minimize the cytotoxicity and avoid an infection, the medium was changed to 5000 μl of fresh culture medium containing antibiotics 24 h after transfection. For determining unspecific effects of siRNA tranfection the nontargeting AllStars negative control siRNA (Qiagen) was used.
Western blot analysis. Whole cell extracts were prepared from cultured cells by homogenizing cells in a lysis buffer containing 50mM Tris-HCl (pH 7.6), 0.1% Triton X-100, 5mM 2-mercaptoethanol, 5 mM EDTA, on ice. After centrifugation of the homogenate (300 × g for 10 min.), supernatants were recovered and used for immunoblot analysis. Bradford protein assay was used to determine protein concentration. 20 μl of homogenate supernatant were added to sample buffer (1% SDS, 1% β-mercaptoethanol, 5% glycerol, 25 mM Tris-HCl (pH 6.8)) and heated at 40°C for 1 h to denature the proteins. After that, 10 μl of 0.005% bromophenol blue were added. A total of 3.8 µg of protein was electrophoresed on 4% stacking and 12% separating SDS-polyacrylamide gel, and transferred to the nitrocellulose membrane. Pre-stained molecular weight markers (Roth) were used to estimate position of protein bands. To examine the expressions of cofilin protein in CHO AA8 cells, we used an anti-cofilin antibody produced in rabbit (Sigma Aldrich). The membrane was blocked for 24 h at 4°C with TBS buffer (25 mM Tris-HCl (pH 8.0), 137 mM NaCl, 2.7 mM KCl) containing 5% nonfat dry milk powder. Primary antibodies were added at dilution in TBS containing 5% nonfat dry milk powder and incubated 1 h at room temperature. The membrane was washed twice with TBS. Incubation with a secondary antibody of anti-rabbit IgG (whole molecule)-alkaline phosphatase produced in goat (Sigma Aldrich) was performed for 1 h at room temperature. Protein bands were visualized using NBT/BCIP Ready-to-Use Tablets (Roche). Western blot images were quantitated using Quantity One Basic software (Ver3.6.5; Bio-Rad).
The isolation of nuclei. The cell pellet was suspended in the homogenizing solution (0.5 M Tris-HCl (pH 7.5), 0.5 M CaCl 2 , 1M saccharose, 0.5 M MgCl 2 , Nonidet, 2-mercaptoethanol). Homogenate was crushed in Potter's homogenizer on ice centrifuged at 700 g for 10 min., at 4°C. Afterwards, cell precipitation was suspended in 1ml of the homogenizing solution and slowly added to the cooled solution containing 0.5 M Tris-HCl (pH 7.5), 0.5M KCl, 1 M saccharose, glycerol, 0.5 M MgCl 2 and 2-mercaptoethanol. The mixture was centrifuged at 700 g for 10min., at 4°C. Finally, the supernatant was carefully decanted and precipitation was suspended in 1ml of fixing solution (4% (v/v) PFA in PBS, pH 7.4).
Fluorescence microscopy. The CHO AA8 cells grown on sterile glass coverslips were fixed with 4% paraformaldehyde in PBS, pH 7.4 (20 min., room temperature) and then stained for F-actin with phalloidin/Alexa Fluor 488 (Molecular Probes) in PBS containing 20% methanol (20 min., room temperature). Labeling of cofilin using an anti-cofilin antibody produced in rabbit (Sigma Aldrich) was performed for 1 h at room temperature. This was followed by rinse in PBS-BSA, three times for 5 min. and incubation with a goat anti-rabbit IgG-TR secondary antibody (Santa Cruz Biotechnology) for 1 h at room temperature. Cell nuclei were stained with DAPI (Sigma Aldrich). Labeled cells were observed using Nikon C1 laser-scanning confocal microscopy system (Nikon). Images were captured using Nikon EZ-C1 software (Ver3.80; Nikon) TUNEL assay. The TUNEL (terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end-labeling) method was used to detect DNA strand breaks. TUNEL was carried out according to manufacturer's instruction, with the following modifications: cell fixation was performed on ice (15 min., 1% formaldehyde) and was followed by cell permeabilization in 70% ethanol (30 min., on ice). After TUNEL-FITC staining, the propidium iodide (PI)/RNase solution was added to detect the stage of cell cycle. Analyses were performed on a Becton-Dickinson FACScan machine. For the analysis of DNA content, doublets were excluded from the final analysis using linear plots of FL2-A vs FL2-W. The fractions of cells in G0/G1, S, G2/M, cells with a DNA content of more than 4n and less than 2n (apoptotic DNA) were indentified. Data analysis was carried out using FlowJo cell cycle analysis software (Tree Star).
Annexin V-FITC/7-AAD assay. Annexin V-FITC apoptosis detection kit (BD Pharmingen) was used to assess phosphatidylserine externalization. Nuclei were counterstained with 7-AAD. The assay was performed according to manufacturer's instruction. Briefly, cells were trypsinized and centrifuged (300 g for 5 min.). Following supernatant removal, 195 μl of binding buffer and 5 μl of annexin V-FITC were added. The cells were incubated for 15 min. at room temperature, in dark. After centrifugation (300 g for 5 min.) and removal of supernatant, 190 μl of binding buffer and 10 μl of 7-AAD were added to the cell pellet For flow cytometric analyses the Becton-Dickinson FACScan was used.
F-actin and cofilin content in whole cells and cell nuclei. The CHO AA8 cells and isolated cell nuclei were fixed with 1% formaldehyde (15 min., on ice) and permeabilized in 70% methanol (30 min., on ice). Labeling of cofilin was performed using anti-cofilin rabbit polyclonal antibody (Sigma Aldrich) for 1 h at room temperature. After 40 min. the cells were stained with Alexa Fluor 488-conjugated phalloidin (Molecular Probes) for 20 min. at room temperature. This was followed by rinse in PBS-BSA, three times for 5 min. and incubation with PE(ab')2 donkey anti-rabbit IgG (BD) for 1 h at room temperature. Cell nuclei were stained with 7-AAD (BD). For flow cytometric analyses the Becton-Dickinson FACScan was used.
Statistical analysis. The Statistical analyses were performed by Mann-Whitney U test using GraphPad Prism software (Ver4.0; GraphPad software). Results were considered significant at a p value of <0.05.
Results

Western blotting
The effect of siRNA Cfl1 on the expression of cofilin in CHO AA8 cells was examined by Western blotting using specific antibodies. Western blotting analysis showed significant reduction in the expression of cofilin in siRNA Cfl1 transfected cells exposed to 0.5, 1 and 2.5 µM doxorubicin. As shown in Fig. 1 , the expression of cofilin was decreased to a level 48.7%, 46.9%, 59.6%, and 49.46% for siRNA Cfl1 transfected control cells and cofilin-1 (nonmuscle) knock-down cells treated with doxorubicin at doses 0.5, 1 and 2.5 µM, respectively.
Annexin V-FITC/7-AAD assay
To estimate if cofilin-1 down-regulation in CHO AA8 cells induces apoptosis, the flow cytometric analysis of cells stained with FITC-conjugated annexin V and 7-AAD as apoptotic/necrotic factor was used. After exposition of untransfected CHO AA8 cells to various doses of doxorubicin, the decrease in number of viable cells was observed. Additionally, there was also observed doxorubicin dose dependent increase in the number of annexin V-positive/7-AAD-negative, annexin V-FITC/7-AAD-double positive, and annexin V-FITCnegative/7-AAD-positive cells. Moreover, the most of cells were apoptotic (both early and late) and necrotic according to doxorubicin doses used ( Fig. 2A) .
As shown in Fig. 2D , the down-regulation of cofilin by siRNA Cfl1 did not significantly increase both early and late apoptosis, but also necrosis in control and cells treated with various doses of doxorubicin (determined by annexin V-positive/7-AAD-negative, annexin V-FITC/7-AAD-double positive and annexin V-FITC-negative/7-AAD-positive cells, respectively).
Cell cycle analysis
Cell cycle analysis of untransfected cells revealed doxorubicin dose dependent increase of sub-G1 phase, but also an increase of G2/M. There was also observed the accumulation of cells in >G2 phase (Fig. 2B) . Transfection with siRNA Cfl1 resulted in the increase of the number of polyploid cells that accumulated at the expense of cells in G1, but here the analysis did not show the sub-G1 peak (Fig. 2E) .
TUNEL assay
As shown in Fig. 2C , for untransfected CHO AA8 cells exposed to various doses of doxorubicin, an increase of DNA fragmentation corresponding to doxorubicin concentration was observed. We also found the same correlation for siRNA Cfl1 transfected cells exposed to various doses of doxorubicin, but here DNA fragmentation was greater (Fig. 2F ).
Fluorescence microscopy
To estimate the fluorescence of F-actin and cofilin, the confocal microscopy was used. The images of untransfected cells not treated with doxorubicin showed the network of peripheral F-actin and arrays of actin stress fibers. The cofilin labeling was seen mainly in the cytoplasm with minor fluorescence intensity the in cell nuclei of control cells, which were rather single and oval. Some of them were kidney-shaped, characteristic for CHO AA8 fibroblasts (Fig. 3A) . The double staining of F-actin and cofilin showed doxorubicin dose dependent tendency to formation the multinucleated giant cells, but also the increase of fluorescence intensity of cofilin in cell nuclei. Additionally, in the nuclear region of multinucleated giant cells, the areas without F-actin and DNA staining similar to intranuclear cytoplasmic inclusions were seen. After 0.5 µM doxorubicin treatment, the untrasfected CHO AA8 cells revealed the overlapping pattern of F-actin and cofilin staining within nuclei. Moreover, multinucleated cells with expanded F-actin cytoskeleton and extended stress fibers were observed (Fig. 3B) . Beside of multinucleated cells with extended network of Factin and stress fibers as shown in Fig. 3C , the exposure of untransfected cells to doxorubicin dose of 1 and 2.5 µM showed also hallmarks of apoptosis, including plasma membrane blebbing, chromatin marginalization and fragmentation of DNA. Among cells with features of apoptosis, we found positive staining of both F-actin and cofilin in apoptotic bodies (Fig.  3D) .
After transfection of CHO AA8 cells with siRNA Cfl1 the cofiln expression was not seen. We also did not rather observe nuclear localization of F-actin. Additionally, the data presented here demonstrated the doxorubicin dependent increase in the number of giant cells with micronucleation. In transfected CHO AA8 cells we have also noticed thinner actin filaments in comparison with those observed in untransfected cells. Control cells transfected with siRNA Cfl1 were extended with characteristic lamellipodia. Moreover, these cells were characterized by expanded F-actin cytoskeleton but also by waved actin filaments in few cells (Fig. 3E) . After 0.5 µM doxorubicin treatment of transfected cells, multinucleated giant cells exhibited more expanded network of F-actin as shown in control. We have also observed waved actin filaments and the lack of F-actin in perinuclear area (Fig. 3F) . Exposure of siRNA Cfl1 transfected cells to 1 µM doxorubicin caused further waving of F-actin and extension of perinuclear area without F-actin. We have also observed short, strong waved lengths of F-actin, mostly in perinuclear area (Fig. 3G) . After exposition of transfected cells to 2.5 µM doxorubicin we observed not only fragmentation, but also depolymerization of F-actin (Fig. 3H) .
Flow cytometric assay of F-actin and cofilin content in whole cells
To estimate F-actin and cofilin content in whole cells the flow cytometric analysis was used. The analysis of F-actin content in untransfected CHO AA8 cells revealed its doxorubicin dose dependent increase. In control cells we observed one homogenous population of cells with mean fluorescence intensity (MFI) of 283. After doxorubicin treatment beside cells with very low expression of F-actin (31% with MFI of 18, 25% with MFI of 15, and 21% with MFI of 16 in 0.5, 1 and 2.5 µM doxorubicin, respectively) there were observed populations with its relative high expression (29% with MFI of 340 and 40% with MFI of 1439, 75% with MFI of 795, and 79% with MFI of 981 in 0.5, 1 and 2.5 µM doxorubicin, respectively) ( Fig.   381   F-actin reorganization in cofilin-1 4A). In the case of cofilin content in untrasfected cells, the cytometric analysis showed the appearance of cell populations with its relatively high expression (68%, 30%, 65% in 0.5, 1 and 2.5 µM doxorubicin, respectively) (Fig. 5A) .
The flow cytometric analysis of F-actin content in siRNA Cfl1 transfected CHO AA8 cells showed one homogenous population of cells with mean fluorescence intensity (MFI) of 278 in control. After doxorubicin treatment the cell number with low expression of F-actin was: 68%, 68%, and 59% in 0.5, 1 and 2.5 µM doxorubicin, respectively. However, in the cells treated with doxorubicin in concentration of 0.5 µM, there was also observed a population of cells with relative high fluorescence intensity (13%, FI: 4547) (Fig. 4E) . Moreover, the flow cytometric analysis of cofilin content in siRNA Cfl1 transfected CHO AA8 cells revealed the lack of cofilin expression in control cells, but also significant down-regulation of cofilin expression in cells treated with doxorubicin doses used (Fig. 5E ).
Flow cytometric assay of F-actin and cofilin content in isolated nuclei
In the case of the flow cytometric analysis in isolated nuclei, the loss of material during purification unabled us to receive reliable results at 2.5 µM doxorubicin concentration in both siRNA Cfl1 transfected and untransfected CHO AA8 cells. In untransfected cells we found the doxorubicin dose dependent increase in both F-actin and cofilin content and their correlation with DNA content (Fig. 4C, D, Fig. 5C, D) . After treat- ment with 0.5 µM doxorubicin we observed two population of cell nuclei, 46% and 12% (total 58%), with relative high expression of cofilin, whereas in doxorubicin concentration 1 µM, two populations with higher cofilin expression: 23% and 8% (total 31%) were noticed (Fig. 5C) .
The flow cytometric analysis of F-actin content in isolated nuclei of siRNA Cfl1 transfected CHO AA8 cells showed two populations of cells (21% and 5%; total 26%) in control, with mean fluorescence intensity of 734. At doxorubicin dose 0.5 µM, two populations of nuclei (24% and 3%; total 27%) with mean fluorescence intensity of 413 were observed. At doxorubicin dose 1.0 µM, two populations of cells (42% and 3%; total 26%) with mean fluorescence intensity of 266 were observed (Fig. 4G) . Moreover, the flow cytometric analysis of cofilin content in isolated nuclei of siRNA Cfl1 transfected CHO AA8 cells revealed only low percentage of nuclei with expression of cofilin in control and doxorubicin dose 0.5 µM (4% and 8% populations, respectively). At doxorubicin dose 1 µM, 26% population of cell nuclei with relative low cofilin expression was observed. However, flow cytometric analysis revealed 1% population with relative high expression of cofilin at 1 µM doxorubicin dose (Fig.  5G ).
Discussion
We have previously reported that doxorubicin kills cells via both apoptosis and mitotic catastrophe [29] , but also may trigger cell response including senes- cence [39] [40] [41] . Moreover, our data showed that actin is not only involved in apoptosis but also in mitotic catastrophe in CHO AA8 cell line [29] [30] . It was also suggested that the mechanism of doxorubicin action is dose dependent. As it was shown, low concentrations of doxorubicin induced senescence and/or mitotic catastrophe whereas high doses promoted apoptosis in different cell lines [40, [42] [43] [44] . The mechanism of mitotic catastrophe process is still poorly understood and intensively investigated. However, some reports describe mitotic catastrophe as an abnormal mitosis in which multinucleated giant cells are formed [34] [35] [37] [38] . In other studies this mode of cell death is also linked with polyploidy [40, [45] [46] [47] . As it was shown here, after induction of cell death with doxorubicin treatment, two populations of cells were observed: with the morphology of cells undergoing apoptosis and multinucleated giant cells, characteristic for mitotic catastrophe. Moreover, results presented here indicate that besides actin, also cofilin may be involved in these two cell death pathways. The proteins of ADF/cofilin family are expressed probably in all eukaryotes, with three forms in mammalian cells: ADF, cofilin-1 (the major isoform of cofilin in nonmuscle cells) and cofilin-2 (the major isoform of cofilin in muscle cells). Both ADF and cofilin-1 play a major role in the modulation of actin dynamics. ADF is more efficient in monomer sequestering, whereas cofilin in nucleation and severing [48] . In this report we used RNAi technique to demonstrate the effect of cofilin on nuclear and cytoplasmic actin pool in CHO AA8 cells. In present study, after doxorubicin treatment of untransfected with siRNA Cfl1 CHO AA8 cells, both apoptosis and mitotic catastrophe were observed. In cells with apoptotic features we observed colocalisation of F-actin and cofilin mostly in apoptotic blebs. However, our immunofluorescence studies revealed not only the high expression of cofilin in apoptotic bodies but also its high fluorescence intensity in the area of chromatin marginalization. Moreover, our flow cytometry studies in untransfected cells showed doxorubicin dose dependent increase of apoptotic cells, mostly annexin V-FITC/7-AAD-double positive. It allows to suppose that cofilin mediates apoptosis in the response to doxorubicin. Similarly, Huot et al. observed actin at the border of the apoptotic blebs whereas Levee et al. showed accumulation of F-actin in the area of apoptotic body formation and suggested that the reorganization of F-actin network is essential for this process [49] [50] . Moreover, Chua et al. reported that cofilin has an important function during the initiation phase of apoptosis. As it was shown, cofilin mediates apoptosis in the response to stauroporine through its translocation to mitochondria, displaying typical for this mode of cell death morphological changes such as diffuse cytochrome c staining in cytoplasm, nuclear condensation and fragmentation [51] . It was also suggested that oxidant-induced apoptosis and mitochondrial integrity can be regulated through oxidation of cofilin [52] . In contrast, our immunofluorescence data showed the lack of cofilin in the cell nuclei of siRNA Cfl1 transfected CHO AA8 cells. Moreover, these observations were confirmed by flow cytometry analysis in isolated nuclei, which agree with thesis that actin itself has no nuclear-localization sequence, but bound to cofilin does [48] . Because actin is essential in chromatin-remodeling complexes and consequently in gene expression [14, 53] , we may suggest that different mechanisms of chromatin reorganization are involved in apoptosis and mitotic catastrophe. Additionally, we previously reported that mitotic catastrophe probably ends in apoptosis [30] . The data obtained here shed new light on these two processes. The flow cytometry analysis showed apoptosis only in untrasfected cells whereas mitotic catastrophe was observed in both siRNA Cfl1 transfected and untransfected cells. In addition, our fluorescence studies revealed the lack of F-actin in the nuclei of cofilin-1 (nonmuscle) down-regulated cells which may suggest an independence of mitotic catastrophe from F-actin content in cell nucleus. In this point of view, these two modes of cell death seems to be independent processes from each other and allow to suggest that cofilin is required for initiation of apoptosis process.
In conclusion, our results showed that doxorubicin induces both apoptosis and mitotic catastrophe in CHO AA8 cell line. However, the results presented here allow us to suggest that the cofilin has apoptosisinducing ability. We also suggest that the changes in the nuclear expression of cofilin are related to F-actin shifting from cytoplasm to nucleus and also to its intranuclear reorganization. Moreover, we suggest that mitotic catastrophe is independent from F-actin content in the cell nucleus and different mechanisms of chromatin reorganization are involved in apoptosis and mitotic catastrophe. Furthermore, we may suppose that mitotic catastrophe and apoptosis are different processes from each other.
